Paediatric microstomia may occur as a congenital disorder'l or more commonly is acquired following chemical or thermal injury to the mouth-. These patie.nts often require multiple operations and present an airway challenge to the anaesthetist. We present a neonate with multiple abnormalities of the upper airways requiring anaesthesia for tracheostomy.
The use of capnography to facilitate blind tracheal intubation is presented. This technique has been previously described in adults but not in children.
CASE REPORT
A term female infant weighing 2960 grams was born at a local hospital. There was immediate marked respiratory distress associated with micrognathia and severe microstomia (the mouth would admit only the tip of a finger (Figures 1 and 2 ). Apgars were 2 at one minute and 3 at five minutes. Assisted ventilation via a facemask was difficult and oral intubation was not possible. Initial attempts at nasotracheal intubation failed due to inability to pass a tube through the right nostril. A tube was passed through the left nostril and apparently successful blind tracheal intubation achieved, as judged by reasonable air entry with intermittent positive pressure ventilation.
The infant was transferred, paralysed and ventilated, to the John Hunter Hospital Neonatal Intensive Care Unit. On arrival a lateral thoracic radiograph ( Figure  3 ) revealed the tip of the nasal tube to be in the upper oesophagus (despite continuing adequate ventilation). The tube was withdrawn to provide a nasopharyngeal airway and the infant was allowed to breathe spontaneously.
Further investigation of the infant revealed a rightsided choanal atresia, a left-sided choanal stenosis, severe mandibular hypoplasia and a complete absence of the tongue. Other abnormalities were an anterior anus and bilateral cystic kidneys. An echocardiogram and neurological investigations were normal.
It was evident that the infant was dependent on the patency of the nasopharyngeal tube to maintain an airway. After discussion it was decided to proceed to tracheostomy and insertion of feeding gastrostomy.
Venous access had been established in the Neonatal Intensive Care Unit and after atropine premedication the infant was brought to the operating theatre. Initial monitoring consisted of electrocardiograph, noninvasive blood pressure and oximetry. The existing nasopharyngeal tube was changed to a 3.5 mm tube which was cannulated proximally with a 22 gauge catheter connected to a sidestream capnometer. This nasopharyngeal tube provided an excellent airway and anaesthesia was induced with oxygen and halothane administered via aT-piece circuit attached to the nasopharyngeal tube.
After an adequate depth of anaesthesia was achieved, the nasal tube was advanced with one hand while externally palpating the larynx with the other hand and visually observing the expired carbon dioxide waveform.
The first two attempts to intubate the trachea were unsuccessful as evidenced by the loss of the expired CO 2 trace as the tube passed into the oesophagus. On the third attempt the trachea was successfully intubated with maintenance of the CO 2 waveform as the endotracheal tube was advanced. The tube was fixed at 10 centimetres at the nose. The infant was positioned for paediatric tracheostomy with extension of the head and cervical spine. After ensuring equal ventilation of both lungs, the operation proceeded uneventfully with assisted spontaneous ventilation via the T -piece circuit. Correct placement of a Shiley size 0 tracheostomy tube was confirmed by capnometry. The nasotracheal tube was then removed.
Subsequent flexible endoscopy revealed moderate laryngomalacia and tracheomalacia but otherwise normal anatomy of the larynx and trachea.
DISCUSSION
Reported anaesthetic management of paediatric microstomia has often included the use of ketamine'·5 with various methods of airway control. Successful airway maintenance has been achieved with a nasopharyngeal airway alone' or more recently the use of the laryngeal mask 6 • Direct visualisation of the larynx often proves impossible although the use of a rigid tubular oral pharyngolaryngoscope has proved successful' .
Endotracheal intubation in infants with difficult airways has been achieved by fibreoptic intubation and passage of the endotracheal tube over the fibrescope 7 • Fibreoptically assisted nasal intubation (with the endotracheal tube in one nostril and the fibreoptic laryngoscope in the other) has also been successfuP.
It was felt in this infant that a nasopharyngeal airway alone may not have been adequate to maintain oxygenation once the baby was positioned for tracheostomy and surgical manipulation commenced. The severe microstomia and micrognathia made any oral instrumentation impossible. The use of a nasal flexible laryngoscope was considered but previous attempts to introduce this instrument in the Neonatal Intensive Care Unit had resulted in severe upper airways obstruction and rapid arterial desaturation. In addition, the presence of only one patent nostril made the use of a flexible laryngoscope via the other nostril impossible.
Blind nasotracheal intubation has long been established as a technique in adult anaesthesia 8 • The method is traditionally described using breath sounds to guide the placement of the endotracheal tube 9 • Blind nasal intubation has also been performed in neonates lO although some have avoided the technique due to the risk of trauma and laryngospasm,·5.
In adult and paediatric practice capnography is widely used to confirm successful endotracheal tube placement and monitor ventilation. The use of capnography to guide the correct "blind" placement of an endotracheal tube has been utilized in adults using expired CO 2 waveformslI, detection of CO 2 by colour changes in chemical impregnated "domes" attached to the breathing circuit 11 and audiocapnometry where a CO 2 monitor yields an audible tone with a pitch that varies linearly with the concentration of C0 2 12 • The use of these methods to assist in paediatric blind nasal intubation has not been reported.
Capnography in infants has been performed by a variety of techniques including mainstream CO 2 monitoring and sidestream monitoring at various sampling sites in the breathing circuit I1 . 16 • Gas sampling from the proximal tracheal tube is a simple technique that results in a clear expired CO 2 waveform and end-tidal CO 2 measurements accurately assess arterial PC0214. 16. The application of continuous capnography proved to be a useful technique to assist in blind nasal intubation in a neonate with an obstructed airway not amenable to visualization by direct or fibreoptic laryngoscopy. The anaesthetic technique described allows continuous delivery of anaesthetic gases via a nasopharyngeal tube while intubation is performed.
